Analyzing the Type II Transmembrane Serine Protease Hepsin-Dependent Basement Membrane Remodeling in 3D Cell Culture.
Breakdown of the basement membrane is a key step that precedes tumor invasion, and accumulating evidence suggests a key role for the type II transmembrane proteases (TTSPs) in that process. Overexpression of a TTSP hepsin characterizes many solid cancers, including prostate, breast, and ovarian cancer, and in experimental tumor models, the elevated proteolytic activity of hepsin simultaneously activates several growth factors and cleaves basement membrane protein laminin-332, which is an essential component of the cell-basement membrane junction hemidesmosome. These hepsin-dependent molecular events associate with dramatic loss of basement membrane integrity in mouse tumor models and in three-dimensional (3D) epithelial culture. In particular, the 3D culture systems offer unprecedented possibilities to clarify the mechanistic basis of destructive interactions between out-of-control serine protease activity and the basement membrane structure. Here, we describe how to establish 3D mammary epithelial culture in an exogenous basement membrane-free egg white matrix and provide a protocol for quantitative analysis of the impact of hepsin on laminin-332 and its hemidesmosomal receptor α6-integrin by means of confocal microscopy imaging. These protocols were established to facilitate studies aiming to decipher the exact role of oncogenic proteases in tumor invasion processes and to identify novel therapeutic agents able to intervene these cancer critical processes.